Introduction. -The tight-binding approximation has been applied with fair success to derive the electronic properties of covalent semiconductors [1] [2] [3] [4] [5] [6] . Up to now this has mainly been done for undistorted configurations of perfect crystals, surfaces and monovacancies. In all these cases it has been shown that next nearest neighbour models were able to reproduce with good accuracy the predictions of much more elaborate fully selfconsistent calculations [7, 8, 9 ].
However these calculations will become more and more difficult to perform when the complexity of the system increases. At the moment one of the major problems currently being studied is the selfconsistent prediction of the relaxation and distortions near the vacancy in silicon [10, 11] . It is thus of great interest to devise methods for extending the tight-binding calculations to this sort of problem, the test being the confrontation with the results of the more sophisticated treatments when these become available.
The major advantages of such simplified techniques (*) Laboratoire associé au C.N.R.S. lie in their computational speed which will allow their application to much more complicated problems and also in the simple physical description which they offer.
Our aim in this work is to present one possible way of extending the tight-binding approximation to the study of distorted systems. We choose for this the simplest case i.e. the perfect crystal and show how it is possible to generate the total energy of the system as a function of the atomic displacements using assumptions which are coherent with the tight-binding approximation itself. In the first part we derive a formal expression for the total energy. We write the sum of one-electron energies in terms of the matrix elements of the perturbative potential with the help of the perfect crystal Green's function and then assume for these matrix elements a given dependence on the interatomic distance. We then show that the remaining electrostatic terms can be expressed as sums of pair potentials decreasing fairly rapidly with distance. The second part treats a detailed application to the molecular or bondorbital model [2, 3] The resulting perturbation matrix is thus the sum of a bare part Wb and a self consistent part ô V which is due to bn(r). Expression (1) One can also express (10) 2. Application to the molecular description of covalent semiconductors. -Equation (14) gives use the general framework to calculate the phonon dispersion curves for a given covalent system. We shall give here an illustration on a very simple but interesting example, i.e. the molecular or bond orbital description of a covalent semiconductor.
For this we first choose to work in an sp atomic basis. We retain only the nearest neighbours interactions. In the usual two centre approximation [14] we have thus only five independent parameters which can influence the band structure. One is the promotion energy Ep -E., the différence between the s and p intraatomic terms in the solid. The four other interatomic parameters are {Jss, {JeuI' {Jas and {J1t1t in the usual notation [14] . As is often done in such contexts [7, 8] The fact that we take the same exponential dependence for all Plm is a constraint which could be released in a more refined model, but at the expense of simplicity.
In principle (14) and (15) (20) can also be expanded to second order in the atomic displacements.
We do not give here the details of the second order expansion of (20) Harrisson [5] which lead to the general relationship It is to be noted that a similar technique has already been used for transition metals but using a method of moments restricted to the second moment [17] [18] [19] . Within this context angular terms such as described here are absent but should appear in a complete Green's function treatment of the d orbitals. It should then be worth reinvestigating this problem taking these terms into account.
Note : At the time this paper was just written an analysis of the relaxation and reconstruction near semiconductor surfaces based on similar ideas was published [20] . This consists in a direct numerical calculation using a nearest neighbours' approximation and does not involve Green's functions.
